Vascular endothelial growth factor-induced tumor angiogenesis and tumorigenicity in relation to metastasis in a HT1080 human fibrosarcoma cell model.
Although vascular endothelial growth factor (VEGF) is well known to be a potent mitogen for vascular endothelial cells, the role of VEGF in a developmental process of tumor angiogenesis and metastatic potential remains poorly understood. The present study was designed to investigate VEGF-induced vascular formation from a spatiotemporal viewpoint and to analyze VEGF-enhanced metastatic potential using stable clones of HT1080 human fibrosarcoma cells transfected with VEGF cDNA (S) or with vector alone (V). Microangiography revealed massive angiogenesis in the S cell-derived tumors and demonstrated that the angiogenesis occurred not in the tumor itself, but rather around the S cell tumor early after inoculation into the thigh muscles of mice. Thereafter, the angiogenesis extended in and around the tumor. The tumorigenicity of the S cells was higher than the V cells in the subcutaneous (s.c.) space, intraperitoneal space, liver and spleen. However, neither S cells nor V cells metastasized to the liver after an intrasplenic injection. Few apoptotic cells were detected in the S cell tumor, but many apoptotic cells were scattered in the V cell tumor. Our results indicate that VEGF facilitates tumorigenicity in various organs, possibly due to inducing angiogenesis in and around the tumor and preventing tumor cells from undergoing apoptosis, and suggest that VEGF may augment metastatic potential, by accelerating proliferative activity after reaching the target organ. Furthermore, VEGF-induced angiogenesis occurred preferentially around the tumor at an early period of tumor development, followed by neovascularization into the tumor.